written on the socio-legal aspects of 3D printing in 2016. 18 The World
Intellectual Property Organization in 2015 has sought to investigate 3D printing as a breakthrough technology in terms of emerging developments in respect of intellectual property law, practice, and policy. <https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/421222/A_Legal_an d_Empirical_Study_into_the_Intellectual_Property_Implications_of_3D_Printing_-_Exec_Summary_-_Web.pdf>; Dinusha Mendis and Davide Secchi, 'A Legal and Empirical Study of 3D Printing Online Platforms and an Analysis of User Behaviour' (Research Report, UK Intellectual Property Office, 2015) <https://www.gov.uk/government/publications/a-legal-and-empirical-studyof-3d-printing-online-platforms-and-an-analysis-of-user-behaviour-study-1>. 15 Mark Lemley, 'IP in a World Without Scarcity' (2015) 90 New York University Law Review 460-515. 16 Ibid. 17 John Hornick, 3D Printing Will Rock the World (CreateSpace, 2015) . 18 Angela Daly, Socio-Legal Aspects of the 3D Printing Revolution (Palgrave Pivot, 2016 There has been much interest in how intellectual property law, policy, and practice will adapt to the emergence of 3D printing and the maker movement. Intellectual property lawyers will have to grapple with the impact of additive manufacturing upon a variety of forms of intellectual property -including copyright law, trade mark law, designs law, patent law, and trade secrets. The disruptive technology of 3D printing will both pose opportunities and challenges for legal practitioners and policy-makers.
Rather than try to survey this expanding field, this article considers a number of early conflicts and skirmishes in respect of copyright law and 3D printing. There has been significant interest in the impact of 3D printing on copyright law and the creative industries. 20 There have been classic issues raised about copyright subsistence, and the overlap between copyright law and designs. There has also been a moral panic 21 about 3D printing facilitating copyright infringement -like peer to peer networks such as Napster in the past. 22 There 
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The Maker Movement: Copyright Law, Remix Culture And 3D Printing 55 Shark figure. Part III considers questions about scanning. Augustana College tried to assert copyright against a maker, Jerry Fisher, who was scanning statues of Michelangelo (although copyright had long since expired in such work). Part IV focuses upon copyright law, 3D printing and readymades. The Estate of Marcel Duchamp lodged a copyright protest over a 3D printed set of chess, based on the work of Marcel Duchamp. Part V examines the intervention of a number of 3D printing companies in a Supreme Court of the United States dispute in Star Athletic v. Varsity Brands. Part VI considers copyright law and intermediary liability. Part VII examines the operation of technological protection measures in the context of copyright law and 3D Printing.
The 2015 Super Bowl has sparked a public controversy over copyright law, Internet Memes, and 3D printing.
25
In 2015, the pop singer Katy Perry performed at the half-time entertainment during the Super Bowl. She presented a suite of hit songsincluding 'Roar', 'Dark Horse', 'I Kissed a Girl' (with Lenny Kravitz), 'Teenage Dream', 'California Gurls', and an Missy Elliott medley: 'Get Ur Freak On,' 'Work It,' 'Lose Control', and 'Firework'. 26 Her performance was upstaged by one of her backup dancers, Bryan Gaw -who was wearing a shark costume. While the Right Shark performed the choreography as scripted, the Left Shark improvised, and performed somewhat differently. The 3D Printing hub, Shapeways, was disturbed by the notice from Katy Perry's letters:
It's a shame because we love our community and always want to be able to support their designs. That's part of the reason why our work with Hasbro is so fun! It's allowing fans to create products truly inspired by the things they personally enjoy. We know these things can happen when you have a lot of user-generated content, but hopefully more brands (and celebrities!) will take note and want to work together with fans to create amazing products! There has been much uncertainty about the status of copyright protection in respect of fashion in the United States. The Copyright Office has given guidance on the Registrability of Costume Designs. Famously, in a 1991 policy decision, Ralph Oman, the Register of Copyrights, said: 'Costumes, by their very nature, exist at the boundary between works of imagination and works of utility.' 52 The Register of Copyrights said: 'Portions of some costumes will be registrable under the separability test, and others will be unregistrable in all respects.' 53 3D Printing has increasingly focused upon the field of fashion.
54
There has been quite revolutionary uses and applications of 3D printing in respect of fashion.
A number of intellectual property experts provided support for the position of Christopher Sprigman and Fernando Sosa. Professor Rebecca Tushnet from Georgetown Law and the Organization for Transformative Works commented on the controversy:
A costume is a useful article, and useful articles aren't copyrightable unless there are elements that are 'separable' from the useful article itself. For example, anything necessary for a human to fit in the costume (and dance, badly or well) would not be separable. Some costumes may be copyrighted, and I think it's possible Left Shark could be one of them, but further factual development would be required. She also noted that there could also be larger issues about the operation of copyright exceptions -like the defence of fair use: 'Fair use might well be a significant issue, given the nature of the meme surrounding Left Shark.' 56 In this context, a number of precedents in respect of copyright law, appropriation art, and fair use could be relevant.
57
Parker Higgins, a researcher at the Electronic Frontier Foundation, commented: 'I agree with Sprigman on this one: costumes are considered useful articles, so absent a separable design with a claim to it (like a print, usually) it doesn't get copyright.' 58 Overall, there are concerns as to whether Katy Perry is engaged in copyfraud -making copyright claims in respect of a public domain work.
59
There have been a number of other controversies about copyright subsistence involving 3D printing.
In addition to the copyright conflicts over 3D printing Left Shark, there has also been much controversy in respect of 3D printing and trade mark law. 62 The trade mark examiner was somewhat more sympathetic to the trade mark application in respect of the word mark for 'Left Shark'. The examiner has sought to gain greater clarification over the identity of the goods that are the subject of the trade mark application.
Another important controversy involved an United States college seeking to claim copyright over replicas of Michelangelo's statues in a dispute over 3D printing. 63 Obviously, such works were in the public domain, and did not enjoy any further copyright protection.
In this matter, Jerry Fisher sought to photograph two statues of David and Moses based on the work of Michelangelo -one based in a city park and the other on a college campus -and make 3D models. 64 He then proceeded to post his files on a range of social media sites, including Twitter, Google +, and Thingiverse. Augustana College demanded that Jerry Fisher take down the files. The college, associated with the Evangelical Lutheran Church in the United States, was uncomfortable with the 3D printed models, and was also concerned that the digital images could be used inappropriately. Peggy Kapusta, director of online communications at Augustana College, maintained: This seems to be a rather aggressive copyright claim to make in respect of work that was in the public domain.
Michael Weinberg -then at Public Knowledge -commented that the claim was ill-founded. 66 He observed that copyright had long since expired in the work of Michelangelo:
Augustana College had no legal right or basis to threaten Fisher with the specter of infringement. There is no copyright protection for a sculpture that was created at the dawn of the 16 th century by a sculptor who died 450 years ago. 
There has been a long history of copyright conflicts over ready-mades, appropriation art, and mash-ups.
79
Marcel Duchamp is a major figure in international art. 80 He is particularly famous for his 'Readymades' -ordinary manufactured objects, which the artist selected and modified as artistic works. inspiration for pop artists, appropriation artists, digital samplers, and mash-up artists through the ages. However, Marcel Duchamp's estate has been quite a fierce guardian of the copyright vested in his works.
There has also been an international fight over 3D printing Marcel Duchamp's Chess Set. 81 In response to a cease and desist order, the designers have returned with a second set of Duchamp-inspired 3D printed chess pieces.
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Scott Kildall and Bryan Cera were inspired to create a chess set, which was a 3D printed version of Marcel Duchamp's Chess Set, which had been pictured in photographs. 83 The artists explained the nature of the project:
Readymake: Duchamp Chess Set is a 3D-printed chess set generated from an archival photograph of Marcel Duchamp's own custom and hand-carved game. His original physical set no longer exists. We have resurrected the lost artifact by digitally recreating it, and then making the 3D files available for anyone to print.
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The artists commented: 'We were inspired by Marcel Duchamp's readymade -an ordinary manufactured object that the artist selected and modified for exhibition -the readymake brings the concept of the appropriated object to the realm of the internet, exploring the web's potential to re-frame information and data, and their reciprocal relationships to matter and ideas.' 85 Ultimately, the creative artists agreed to remove the offending files:
We understand the Estate's point-of-view -their duty, after all, is to preserve Duchamp's legacy. Outside of an art context, a manufacturer could easily take the files and mass produce the set. Despite the fact we did put this under a Creative Commons license that stipulated that the chess set couldn't be used for commercial purposes, we understand the concern. If we had chosen to stand our ground, we would have had various defenses at our disposal. One of them is that French law wouldn't have applied since we are doing this from a U.S. server. But, the rules around this are uncertain. The creative addition of moustaches to the chess pieces will also give the 3D printing makers the ability to raise larger arguments about copyright exceptions. The defence of fair use extends to parody in the United States. Under French copyright law, an author cannot prevent parody, pastiche, and caricature, 'taking into account the usage of the genre'. Australia has a specific fair dealing exception for parody and satire.
It is disturbing that the estate of Marcel Duchamp is so aggressively enforcing copyright -given that his appropriation art has been imitated by everyone from Andy Warhol to Ai Weiwei. 118 Cory Doctorow was irate at the conflict: 'It's a common story, and one of copyright's worst contemporary failure-modes: descendants denying their ancestors' posterity, censoring living artists' work in the name of a long-dead one.'
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The dispute over Marcel Duchamp's chess set raises a number of important themes. The conflict highlights the long term of copyright protection. The dispute also raises issues about how to address 'lost' and 'orphan works'. The conflict also raises larger questions about the role of copyright estates in guarding the economic and moral interests of creative artists. There have previously been controversies over other copyright estates -like the Joyce Estate and the Beckett Estate. The present circuit split surrounding conceptual separability doctrine will, if left unresolved, have effects reaching far beyond the apparel industry. The already large and rapidly expanding 3D printing industry is particularly sensitive to uncertainty about the copyright protection of designs and objects. 3D printing, also known as additive manufacturing, allows users to use digital files to produce tangible objects in a manner that is often faster and more efficient than conventional fabrication techniques. In some cases, 3D printing even enables the production of shapes and forms that would be impossible to create using less revolutionary methods. The 3D printing industry has had a democratizing effect on manufacturing, allowing individuals to customize designs for their own use and greatly lowering startup costs for new entrants in markets for the design and sale of a wide variety of objects.
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The submission warns: 'These advancements are threatened by the current fractured state of copyright law on objects combining functional and artistic elements.' 131 The 3D companies are concerned:
Uncertainty over the line between copyrightable and noncopyrightable works can lead to over-claiming and overcategorization of material as copyrightable, upsetting the balance struck by Congress between the interests of rights holders and the societal benefits from a vibrant public domain.'
132
The 3D Printing companies complained that 'Circuit court decisions since the introduction of the idea of conceptual separability in the Copyright Act of 1976 have created a conflicting, convoluted body of law'. 133 The industry groups despaired: 'There now exist as many as ten separate methods for evaluating conceptual separability, and the circuits do not even agree on how to answer questions common to their different tests'. 134 The 3D printing companies argue:
'This split generates exactly the sort of legal uncertainty that disrupts the balance of copyright law'. 135 In their view, 'The need to navigate the complex 2017]
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The 3D Printing companies warned the adverse impact of the legal uncertainty in the field: 'The current state of the law increases barriers to entry for market participants who stand to take greatest advantage of 3D printing.' 137 The 3D printing companies observed: 'The confusion surrounding the conceptual separability doctrine will likely lead to elevated levels of litigation, and, where the law differs from circuit to circuit, affect both the reach of copyright holders' rights and the size of markets available to manufacturers.' 138 First, in the body of the argument, the 3D printing companies maintained that a single, predictable test for copyright separability is critical not just for the apparel business but also for innovation industries such as 3D printing. 139 The 3D printing industry maintained that 'this case is about more than cheerleading uniforms'. 140 The amicus brief noted that '3D printing is already a significant industry and is expanding exponentially'. 141 In its view, 'Continued confusion in this area of copyright law skews the balance between innovators and those claiming rights, hindering development in this growing field.' 142 Outlining developments in 3D printing and the maker movement, the companies observed:
Ultimately, using digital technologies to make physical objects greatly increases the types of physical objects that people can create, while vastly increasing the number of people who can create them. The increasing accessibility of 3D printing encourages more people to share, distribute, and sell their physical creations to the global audience of the Internet.
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The 3D printing companies also highlighted the materials revolution: 'The types of objects created by 3D printing are incredibly diverse, and users can work with a wide variety of materials, including precious metals, ceramic, or plastic.' The submission was concerned about the prevailing uncertainty about the application of copyright law to 3D printing:
The application of copyright law to 3D printing is sometimes clear. 3D printed objects that are purely ornamental and nonfunctional, such as an exact replica of a sculpture or a complex jewelry design, are protectable by copyright; designs that are purely functional useful articles, such as a basic wrench or a replacement gear, are not. In intermediate cases, however, the application is uncertain. A significant percentage of 3D printed objects combine utilitarian and artistic elements in complex ways. These mixed use objects engage copyright in a more involved manner and require distinguishing between the copyrightable subject matter and the noncopyrightable utilitarian elements.
145
The submission noted: 'As the 3D printing industry expands, so will the number of copyright claims and disputes connected to physical objects that incorporate both creative and functional parts.'
146 The 3D printing companies commented: 'The aggregate impact of such choices is to undermine the carefully calibrated scope of copyright protection created by Congress'. 147 They observed that 'Ambiguity pushes the scope of copyright protection outward, unjustifiably stifling expression by bringing objects and elements ineligible for copyright protection within its reach'. 148 The 3D printing companies warned that such an approach undermined the larger public policy objectives of copyright law: 'The public ultimately is deprived of access to creativity and objects that should rightfully be in the public domain or be, at the most, be protected only by patent.' 149 Second, the 3D printing companies observed that the current split surrounding conceptual separability is significant and chilling to innovation and creativity. The submission observed:
In the forty years since the enactment of the Copyright Act of 1976, courts have applied several conflicting tests for conceptual separability and generated irreconcilable differences in their interpretations of the statute. The current fractured state of circuit law regarding the separability of functional and artistic elements prevents individuals and companies engaged in the 3D printing industry from being able to accurately analyze the landscape of copyright protection. It also prevents responsible rights holders from properly exercising their rights and responsible
2017]
The Maker Movement: Copyright Law, Remix Culture And 3D Printing 73 designers from creating and innovating without interference from baseless but difficult-to-assess claims. Uncertainty inhibits the natural exchange of ideas as 3D printing becomes cramped by overreaching copyright protection. As this industry expands, trying to navigate multiple, conflicting rules for conceptual separability will chill innovation and creativity, increase litigation over copyrightability, disrupt the nationwide marketplace for mixed-use objects, and impose the costs of these inefficiencies on consumers. 150 The submission lamented that there had been a failure to address conceptual separability in a consistent and coherent way over the last 40 years. The 3D Printing companies feared that 'the fractured state of the law surrounding conceptual separability is fundamentally at odds with congressional intent in passing the Copyright Act of 1976 to create a "single system of Federal statutory copyright."' 151
In conclusion, the 3D printing companies insisted: 'The ability of users, innovators, 3D printing companies, and copyright owners to rely on a single, predictable test for conceptual separability is of great importance'. 152 The industry observed: 'This case is the ideal vehicle for the Court to resolve the damaging circuit split and provide that consistency and predictability'. 153 The industry pleaded with the Supreme Court of the United States:
This Court should grant certiorari to resolve the present circuit split and ensure that the development of innovative technologies and industries such as 3D printing is not hampered by the ongoing conflicts and confusion in conceptual separability doctrine.
154
The Supreme Court of the United States granted leave in the dispute, and heard oral arguments in 2016. A decision is due to be handed down in 2017. John Hornick and Carlos Rosario Tue wondered whether increased copyright lawsuits would be costly for consumers in the long-run: 'We will be watching closely to see if the Supreme Court decides to make a bright-line test to determine whether an object is copyrightable when it possesses some functionality.' 155 150 Ibid 11-12. 151 Ibid 15. 152 Ibid 19. 153 Ibid. In addition to the controversy over LeftShark, Fernardo Sosa has also been involved in a copyright dispute in respect of a 3D-printed Iron Throne dock.
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He received a threatening letter from HBO, observing: 'While we appreciate the enthusiasm for the Series that appears to have inspired your creation of this device, we are also concerned that your iron throne dock will infringe on HBO's copyright in the Iron Throne.' 161 The Your company is too small at this time to warrant a license with HBO. We are operating a multi-million dollar licensing program and we seek licensees who have established track records, sound financial footing, experience in licensing and the ability to mass produce product and deliver it to retailers reliably. Your company does not meet those criteria.
The 3D printed products you have showed me lack the polish that we look for in licensed merchandise. We work with several licensees who use 3D printing to prototype products and we have seen the limits of the technology. It's our opinion that at this time, most 3D printed items that we see don't have the high quality we look for in our licensed merchandise. While injection molding is certainly far more expensive from a tooling and set-up perspective, the resulting product meets our production criteria and our partners can produce huge quantities at affordable prices with a good economy of scale. 3D printing is certainly growing in leaps and bounds, but right now the results just aren't good enough for us. 163 Sosa was non-plussed by the dispute: 'Fine, you don't want us to work with your throne, we'll make something cool, we'll make something better.' 164 There are larger pressures in respect of the regulation of intermediary liability -both for copyright law and other disciplines. 165 In the United States, there has been a review process in respect of the regime of safe harbours, and take-down and notice schemes. In April 2016, leading 3D printing companies like Makerbot, Shapeways, and Stratasys, and crowdfunding entities like Kickstarter made a submission on the regime. 166 The submission noted that '[Online Service Providers] are a critical platform for free speech and economy activity that empower individuals and small businesses to easily post content and connect to a global audience.' 167 The online service providers explained some common concerns amongst the new digital economy:
OSPs key role in the online ecosystem derives in part from their mass accessibility. OSPs empower millions of users to create and publish content with a low barrier to entry. Before OSPs existed, people needed considerable resources to widely disseminate their content. Today, user generated-content reaches a global audience after simply accepting an OSP's terms of use.
However, with this mass accessibility comes a potential conflict affecting the free flow of ideas, the dissemination of innovation, and small business-fueled economic growth. When OSPs are exposed to liability for the content generated by their users, it restricts the OSPs' ability to support the freewheeling communities that have been the basis for so much economic, cultural, and political activity.
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The 3D printing and crowdfunding companies observed that Congress has partially addressed the concerns through passing laws such as the online safe harbours of the Digital Millennium Copyright Act 1998 (US), and Section 230 of the Communications Decency Act. The companies commented: 'While the practical implementation and use of copyright safe harbors have raised a number of important questions, Commenters focus this comment on a specific development that is distorting the notice and takedown process designed by Congress.' 169 The companies are worried by combination notices, which brought together copyright and trademark complaints: 'The increasingly common practice of combining allegations of trademark infringement with Section 512 copyright infringement notices effectively transforms a notice and counter notice process into a notice and stay down process.'
170
The companies stressed the importance of safe harbors in respect of intellectual property law: 'The Section 512 safe harbors allow Commenters to invest in improving and supporting their businesses without fear that a single infringing upload could result in debilitating copyright litigation.' 171 The companies also warned that the 'safe harbors also give users the opportunity to dispute claims by overly aggressive rightsholders.' In the end, the United States Copyright Office granted a very limited exception in respect of copyright law, circumvention, technological protection measures and 3D printing. 193 Disney has expressed the desire to develop an anti-copying device in respect of 3D printing. 194 Cory Doctorow has railed against the impact of technological protection measures. 195 As part of the Apollo 1201 initiative, he has united with the Electronic Frontier Foundation to call for the abolition of digital rights management systems and technological protection measures. 196 Under President Barack Obama, the Trans-Pacific Partnership had promoted the expansive protection of technological protection measures across the Pacific Rim. However, the new United States President Donald Trump has vowed to withdraw the United States from the agreement altogether.
V I I I C O N C L U S I O N
This article has reviewed a number of recent skirmishes in respect of copyright law and 3D printing. The conflicts have raised fundamental issues common to 'information environmentalism' -in respect of ecology, 'the commons', public choice theory, and welfare economics. 197 The dispute between Katy Perry and Fernando Sosa is symptomatic of the growing conflicts in respect of intellectual property law, and 3D printing in the United States. The dispute over LeftShark highlighted classic issues around copyright subsistence, copyright infringement, and copyright exceptions. The conflict over Michelangelo's Statues was a strange assertion of copyright over public domain materials. This battle
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The Maker Movement: Copyright Law, Remix Culture And 3D Printing 81 highlights the problems of copyfraud in the context of 3D printing. The action by the estate of Marcel Duchamp over the creators of a chess set was a complex matter. The legal conflict raised larger questions about copyright term, copyright subsistence, copyright infringement, copyright exceptions, and Internet jurisdiction. The intervention by 3D printing companies in the Supreme Court of the United States on the question of separability is an important development. The intermediary liability regime established by the Digital Millennium Copyright Act 1998 (US) has been tested by the sharing of 3D printing files. There have also been policy rules developed in respect of copyright law, technological protection measures, and 3D printing. Such conflicts highlight a larger tension between private property owners and the open commons of the maker movement.
In addition to creative activities, 3D printing offers new opportunities for designers working in a range of creative industries -such as art, craft, design, fashion, architecture, and products for consumers. Significantly, 3D printing also poses fundamental challenges for designs law, as well as offering opportunities. For instance, the Designs Act 2003 (Cth) in Australia provides exclusive rights to owners of registered designs -which relate to 'the overall appearance of the product resulting from one or more visual features of the product' 198 . A 'visual feature, in relation to a product, includes the shape, configuration, pattern and ornamentation of the product.' 199 3D printing of products may impinge upon registered designs related to the appearance of products. Simon Bradshaw, Adrian Bowyer, and Patrick Haufe have been hopeful that non-commercial 3D printing of designs would not infringe design rights: 'Purely personal use of a 3D printer to make items will thus not infringe a registered design, so long as the purpose for which the item was made was genuinely non-commercial.' 200 The spare parts exception will be the subject of much scrutiny in the age of 3D printing, making, and tinkering. technologies such as 3D printing would be premature'. 202 Nonetheless, 3D
printing provides for opportunities to reform and reinvent designs law, so that it is better adapted to contemporary design.
3D printing could also pose significant issues in respect of trade mark law. Michael Weinberg of Public Knowledge notes: 'If a 3D printer made a copy of an object and that copy included a trademark, the copy would infringe on the trademark. ' 203 There has been much debate over trade marks in respect of shapes. Conceivably, 3D printing could pose particular issues in respect of potential infringement of shape trade marks -and other three-dimensional trade marks. For instance, Apple's iconic products are protected, amongst other things, by shape trade marks. There could also be issues in respect of passing off and misleading and deceptive conduct -if there is confusion between products manufactured by 3D printing and the original models. Amanda Scardamaglia from Swinburne Law School provides an overview of some of the flashpoints in respect of 3D printing and trade mark law. 204 She charted the tensions and conflicts in the field:
While there are some uses to which 3D printers can be put which may infringe the rights of trade mark owners, this is mostly at the perimeters. So although some commercial uses may impinge on the rights of trade mark owners, personal uses are less controversial. That is not to say that such uses are not objectionable to trade mark owners, who are concerned not just with consumer confusion but with the dilution of their brand and controlling all corners of their market. 205 Amanda Scardamaglia comments: 'When it comes to the intersection of trade mark law and 3D printing, there is no reason to expect anything different. 3D printing therefore, is shaping up to be the next battleground for intellectual property law overreach, with trade mark law set to play a pivotal role. ' 206 She observed that 'if 3D printing does become our reality, a reality where consumers become makers, then trade mark owners will eventually have little choice but to embrace the new model of doing things.'
